A B S T R AC T
Objectives: low birth weight (lBW) is one of the major health problems worldwide. It is important to identify the factors that play a role in the incidence of this adverse pregnancy outcome. This study aimed to develop a tool to measure mothers' lifestyles during pregnancy with a view to the effects of social determinants on health and develop a correlation model of mothers' lifestyles with lBW. Methods: This study was conducted using methodological and case-control designs in four stages by selecting 750 mothers with infants weighing less than 4000 g using multistage sampling. The questionnaire contained 160 items. Face, content, criterion, and construct validity were used to study the psychometrics of the instrument. Results: after psychometrics, 132 items were approved in six domains. Test results indicated the utility and the high fitness of the model and reasonable relationships adjusted for variables based on conceptual models. Based on the correlation model of lifestyle, occupation (-0.263) and social relationships (0.248) had the greatest overall effect on birth weight. Conclusions: The review of lifestyle dimensions showed that all of the dimensions directly, indirectly, or both affected birth weight. Thus, given the importance and the role of lifestyle as a determinant affecting birth weight, attention, and training interventions are important to promote healthy lifestyles.
key health determinants are as follows: 1) social determinants structure, including education, income, sex, and race; 2) social determinants intermediate, including lifestyle, access to food, psychosocial factors, and behavioral factors; and 3) underlying factors of socioeconomic policies, including macroeconomic and social policies (labor market, housing, culture, and social values).
14 These factors affect one another and health altogether. 14 Based on this framework, lifestyle is an intermediate determinant, 15 which is considered an important determinant of general and reproductive health. 16, 17 according to mcdonald, lifestyle consists of seven dimensions: nutrition; tobacco, alcohol and drug use; physical activity; occupational factors; social relations; self-care; and stress. 18 Some studies have explained the effect of factors such as nutrition and weight gain during pregnancy, inappropriate health behaviors (such as the use of tobacco and alcohol), ethnicity, age, and place of residence on the incidence of lBW from a biological perspective. 9, [19] [20] [21] [22] However, no study has been performed on the correlation of mothers' lifestyle with lBW from the perspective of social determinants of health in Iran. after a 10-year systematic review of articles on lBW published in Iran, 23 the following theoretical assessment model [ Figure 1 ] was proposed regarding the conceptual framework of determinants.
M ET H O D S
The present report is a part of the results of a broad study titled, "development of mother's lifestyle Scale during Pregnancy with an approach to Social determinants of Health and communicative model between mother's lifestyle during Pregnancy with low Birth Weight". Two methods were used in this study: methodology for the purpose of designing the instrument, and case-control for determining and presenting the correlation model. Within four stages, the study was performed on 750 mothers of infants with birth weight lower than 4000 g using the multistage sampling method.
In the first step of the study, the researchers designed an instrument for measuring lifestyle factors from the perspective of determinants of health and examined their psychometrics through face, content, criterion, and construct (exploratory factor analysis) validity. The questionnaire consisted of 132 items in 10 parts. Three parts were related to general specifications, history of the pregnancy, and laboratory results in medical records. The remaining seven parts included physical activity, occupation, nutrition, control of stress, self-care, social relations, and inappropriate health-related behaviors. The questionnaire was scored using the likert scale (1-5) and metabolic equivalent of task (meT), and its high internal consistency was confirmed upon calculation of the Cronbach's alpha (0.76). 24 The participants of this study were Iranian pregnant women who went to selected hospitals for delivery between may 2012 and march 2013. They were aged 15-45 years, and were at a gestational age of 37-42 weeks based on their first day of last menstruation (lmP) or ultrasound. The inclusion criteria of the study were as follows: being willing to participate in the study, having no medical conditions (such as multiple fetuses, cardiovascular diseases, diabetes, renal diseases, thyroid diseases, pulmonary diseases, autoimmune diseases, preeclampsia, placental abruption, premature rupture of membranes during or after delivery, hepatitis, aIdS, and TORCH syndrome), using no medications that could affect birth weight, and giving birth to a living and normal infant weighing less than 4000 g. Tehran was divided into five regions (north, South, east, West, and Central), one hospital (affiliated with a university or the Social Security Organization) was selected randomly in each region. Then, a total of 750 participants were selected proportionate to the delivery statistics of each hospital.
The researchers started the study upon receiving permission from the authorities of the university and selected hospitals, providing necessary explanations to the participants, and gaining their consent. The questionnaire was completed by a trained team. To do so, mothers with inclusion criteria in the delivery ward were identified and monitored up to delivery. The researcher or a questioner was present in the delivery room during delivery and recruited the mother if the infant did not have any medical problems and his/her weight was less than 4000 g according to the scale in the delivery room. Once the mother was transferred to the postpartum ward, informed consent was received from her if she was in a suitable condition and was willing to participate in the study. Then, questions related to laboratory results, ultrasound results, and the mother's medical history were completed using her medical records. Questions on demographic specifications and lifestyle were completed via an interview with the mother. during the 11 months of sampling, all deliveries at the selected hospitals (851 in total) were examined. Some deliveries were excluded [ Figure 2 ], and sampling was stopped when the sample size reached 750.
In this study, the fit of the theoretical model determining the correlation of concurrent structural determinants and mothers' lifestyles during pregnancy with lBW [ Figure 1 ] was examined using path analysis.
Path analysis is a generalization of the conventional regression analysis, which shows the indirect effects beside the direct effects and the effect of each variable on dependent variables. The results of path analysis can be used to provide a reasonable interpretation of relationships and correlations observed between 
R E SU LTS
The two groups (the control group of 500 mothers with infants weighing 2500-4000 g, and the case group of 250 mothers with infants weighing less than 2500 g ) were not significantly different in terms of the following variables: mean age, gestational age, birth spacing, age at marriage, history of having a lBW infant, miscarriage and stillbirth, mean weight before pregnancy, body mass index (BmI), hemoglobin (HB), and hematocrit (HCT). The groups were matched in terms of the above variables. However, the two groups were significantly different when considering the mother's mean weight gain during pregnancy (p = 0.002), educational level (p = 0.030), family size (p = 0.002), number of pregnancies (p = 0.007), husband's support during pregnancy (p < 0.001), and husband's occupation (p < 0.001) [ Table 1 ]. In this respect, the logistic regression was used to determine the correlation between dimensions of lifestyle and birth weight in the presence of the above variables. Based on the results, the most influential dimensions of lifestyle were the occupational lifestyle and social relations of mothers, as an increase in the score of a mother's occupational lifestyle by one point resulted in an increase in the risk of lBW by 2.01 (p < 0.001). However, an increase in the score of a mother's social relations by one point resulted in a decrease in risk of the lBW by -0.08 (p < 0.001) [ Table 2 ]. Bivariate analyses were used to examine the correlation between variables for path analysis. according to the results, birth weight significantly and directly correlated with educational level, weight gain, nutrition, self-care, and mother's social relations. There was a significant and indirect correlation with husband's support, the level of activity at home, the total level of activity, occupational lifestyle, and mother's stress level (p < 0.050) [ Table 3 ].
The path analysis examined the effect of sociodemographic variables (structural determinants) and lifestyle dimensions (an intermediate determinant) on the birth weight [ Figure 3 ].
according to the path diagram, the mothers' weight gain (β = 0.17) and education level socioeconomic factor were the most influential structural determinants of birth weight. Of the lifestyle dimensions, occupational lifestyle, stress, self-care, and social relations were influential in birth weight both directly and indirectly. Occupational lifestyle (β = -0.263) and social relations (β = 0.248) had the highest effect on birth weight. In this regard, an unfavorable occupational lifestyle during pregnancy decreased birth weight, and favorable social relations increased birth weight. nutrition (β = 0.30), inappropriate health-related behaviors (β = -0.002), and self-care (β = -0.015) were influential in birth weight indirectly from one path. In the proposed model, 42% of the variance of lBW was justified by the variables affecting birth weight [ Table 4 ].
The fitted model did not differ from the conceptual model significantly, and fit indexes of the model showed the desirability, high fit of the model, and reasonable relationships of the variables adjusted on the basis of the conceptual model [ Table 5 ]. affect birth weight. Occupational lifestyle indirectly affected birth weight in that it affected the stressful conditions and, subsequently, the inappropriate health-related behaviors, nutrition, and mothers' weight gain during pregnancy. In other words, if mothers' occupational conditions are unfavorable, they will be influenced directly by the occupational problems and indirectly by the risk of increased stress and are more likely to give birth to lBW infants. Therefore, the occupational lifestyle is not only a risk factor but also a very powerful determinant of lBW because it affects birth weight both directly and indirectly and through other intermediate factors. Other studies also stated that a mother's occupation and its relevant factors correlated to the adverse outcomes of pregnancy, including lBW. [25] [26] [27] [28] The occupation type and working conditions depend on the socioeconomic status of the family, skills, reputation, and mother's social class. People with lower skill levels or education, or lower social class are more exposed to unfavorable working conditions, including the physical pressures, low occupational control, noise, air pollution, work shifts, fatigue, long working hours, lifting loads, standing, and heavy physical work. moreover, these mothers make less income than those working at better jobs and men. The material deprivations and economic inequalities due to unfavorable work conditions including poor nutrition, poverty, and inappropriate housing conditions and income, impact the incidence of chronic and mental diseases through psychosocial factors, lifestyle behaviors, and physiopathological changes. 29 a mothers' social relations during pregnancy were another factor with the highest total effect on birth weight. Social relations affected birth weight indirectly through reducing the stressful conditions and increasing self-care. In their study, Soogheh et al, 30 found that poor social relations during pregnancy increased the risk of lBW babies as much as four-times. The researchers accepted two theories regarding the effect of social relations on health: control of stress and the model of major effect. In the model of major effect, social relations directly affect health with protective and preventive effects. For example, biological effects and emotional behaviors that are not explicitly considered as a supporter help, directly affect health. In the stress-buffering among the structural determinants of birth weight, the underlying factor of mothers' weight gain and the socioeconomic factor of mothers' education influenced birth weight the most.
D I S C U S S I O N
Inappropriate weight gain during pregnancy reflects the deficiency of nutrients essential for the fetus. mothers are the only source of nutrition for a fetus, and if mothers do not have favorable nutrition for any reason, their fetus does not receive essential nutrients for their growth. Regardless of genetic factors, mothers' weight gain during pregnancy leads to an increase in infants' birth weight, that is, there is a direct correlation between mothers' weight gain during pregnancy and birth weight. 33 This variable is under the influence of different factors, including poor socioeconomic conditions of mothers. 34 adlshoar et al, 10 found that mothers in low-income families did not have good nutrition because they could not buy the necessary foods, and this situation interfered with mothers' weight gain during pregnancy and resulted in more lBW infants.
The educational level is considered the most fundamental socioeconomic factor because it affects future occupational opportunities and income. This variable can prevent the adverse outcomes of pregnancy through educational experiences and skills, such as improving the home environment, nutrition, self-care, and cognitive stimulation. Thus, it is considered a very important determinant of birth outcomes. 35 The immediate results conformed to that of many studies. Kehinde et al, 36 found that mothers' educational level was more influential in lBW than fathers' educational level.
One of the strengths of this study was matching the study groups for confounding factors, including gestational age, mothers' age, birth spacing, age at marriage, history of having a lBW infant, miscarriage and stillbirth, mean weight before pregnancy, BmI, HB, and HCT. mothers, especially those with natural delivery, are admitted to hospitals for a short time, and this resulted in the collection of data in a short time after delivery in the postpartum ward. Therefore, mothers' fatigue and forgetting some things over time might have affected their answers and was a limitation of this study.
C O N C LU S I O N
The review of lifestyle dimensions showed that all of the dimensions directly, indirectly, or both affected birth weight. Thus, given the importance and the role of lifestyle as an important determinant affecting birth weight, attention, and training interventions are important to promote healthy lifestyles in pregnant women.
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